Effects of intramyocardial pVEGF165 delivery on regional myocardial blood flow: evidence for a spatial 'delivery-efficacy' mismatch.
The aim of this study was to determine the effects of direct intramyocardial pVEGF165 gene transfer on regional myocardial blood flow in a porcine model of chronic myocardial ischaemia. Pigs underwent placement of an ameroid constrictor around the left circumflex coronary artery. After 3 weeks, animals received direct intramyocardial injections of pVEGF165 (20 x 50 microl at 1 microg/microl, n=11) or a plasmid vector encoding chloramphenicol acetyltransferase (20 x 50 microl at 1 microg/microl, n=11) into a specified target area (TA) of the left lateral wall. At 3 weeks after gene transfer, animals underwent final evaluation including a systematic assessment of regional myocardial blood flow (MBF) under resting and stress conditions. In all, 20 animals (10 per group) reached final studies. There was no change in mean arterial blood pressure or Rentrop collateral score from gene delivery to final studies in either group, nor were there differences between study groups. MBF was significantly higher in the areas adjacent to the TA in the VEGF group under resting (P<0.001) and stress conditions (P<0.05). In addition, pVEGF165 gene transfer abolished flow differences between the adjacent areas and the septum. MBF was not different between study groups in the TA, the anterior wall, or the septum. In conclusion, direct intramyocardial pVEGF165 gene transfer significantly improves myocardial blood flow. However, this effect is limited to the myocardial segments adjacent to the area of gene delivery. These data, therefore, demonstrate a spatial 'delivery-efficacy' mismatch with implications for myocardial gene delivery sites and detection of treatment effects in vivo.